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© Improvements in castellated beams. 


© A first continuous cut 18 is made along the web 
(16) of a universal beam, and a second cut 20 is 
then made along the web (16) on a path differing 
from the path of the first cut (18). The cuts are such 
as to define rectilinear sections (24, 26) lying on 
alternate sides of the centreline of the web (16) and 
at least partly curvilinear sections (25, 27) joining the 
closest ends of adjacent rectilinear sections. The cut 
halves of the beam are separated and are then 
welded together (at 28) in regions formed by jux- 
taposition of rectilinear sections (24, 26) of the two 
halves. Beams, having circular, elliptical or other 
curvilinear openings can thus be made. 
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IMPROVEMENTS IN CASTELLATED BEAMS 


This invention relates to improvements in cas- 
tellated beams. 

Castellated beams are beams used in the con- 
struction of buildings and the like, of the general 
type having a web between two flanges, in which 
the web is not continuous but has normally hexag- 
onal apertures therein. Castellated beams are tradi- 
tionally made from a standard universal beam hav- 
ing a web depth that is two thirds the desired web 
depth of the final castellated beam. The web is 
then cut, for example using an oxy-acetylene bur- 
ner, in a continuous line defining a series of equal 
lines lying to alternate sides of, equally spaced 
from and parallel to the centreline of the web, each 
adjacent pair of equal lines having their closest 
ends joined by a further line that is twice the length 
of an equal line and that crosses and is inclined to 
the centreline of the web, alternate further lines 
being at equal and opposite angles to the cen- 
treline of the web. The two halves of the beam are 
then separated and moved relative to one another 
by a distance sufficient to juxtapose the equal 
lines, and thereafter the adjacent equal line por- 
tions of the web are welded back together again. 
This produces a beam of one and a half times the 
depth of the original universal beam, but having the 
same weight owing to the fact that there are now a 
series of hexagonal holes in the web. 

Known castellated beams have only been 
made with hexagonal or square casteliations. 
Square shapes are avoided since their structural 
performance is less good than the hexagonal 
casteliations. Even the traditional castellated beams 
with hexagonal castellation have a structural limit 
which is lower than it might be owing to the pres- 
ence of the comers of the hexagonal shapes adja- 
cent the upper and lower flanges. 

The invention seeks to provide a method of 
producing castellated beams having shapes other 
than the traditional hexagonal shapes, and capable 
of similar mechanical properties for less weight of 
material in the finished beam. 

According to the present invention there is 
provided a method of producing a castellated beam 
which comprises the steps of taking a universal 
beam, making a first continuous cut along the web 
thereof, making a second cut along the web on a 
path differing from the path of the first cut, the cuts 
being such as to define rectilinear sections lying on 
alternate sides of the centreline of the web and at 
least partly curvilinear sections joining the closest 
ends of adjacent rectilinear sections, separating the 
cut halves of the beam, and welding the cut halves 
together in regions formed by juxtaposition of rec- 
tilinear sections of the two halves. 


The cutting is preferably accomplished using 
oxyacetylene burners as with traditional production 
of castellated beams. The use of the double cutting 
approach of the invention allows shapes to be 

5 produced which were hitherto impossible. In par- 
ticular, castellated beams can be produced with 
circular or oval shaped holes. This is important for 
aesthic reasons since in many buildings such 
beams are not covered by false ceilings but are left 

w on view. 

It should be pointed out that circular holes 
could be produced in a universal beam merely by 
cutting the same out of the beam web. However, 
the beam depth in this case would be no greater 

rs than that of the original universal beam and the 
beam would be weakened by the material lost. The 
method of the invention allows such holes to be 
produced from a universal beam leading to a cas- 
tellated beam of greater depth than the original 

20 universal beam, and so stronger than the original 
beam. 

The second cut may be continuous or discon- 
tinous. 

When the second cut is continous then desir- 

25 ably the first cut comprises a plurality of rectilinear 
sections of substantially equal length lying to one 
side of the centreline of the web and a plurality of 
similar curvilinear sections each joining the closest 
ends of adjacent rectilinear sections and twice 

30 crossing the centreline of the web, the centres of 
all the rectilinear sections being substantially equal- 
ly spaced along the length of the universal beam 
by a given distance, and the second cut is a mirror 
image of the first cut with respect to the centreline 

35 of the beam but displaced longitudinally from the 
first cut by a distance equal to half the given 
distance. The curvilinear section may then prefer- 
ably be either a semicircle or a semi-ellipse. 

When the cut is discontinuous then conve- 

40 niently the first cut comprises a plurality of rectilin- 
ear sections of substantially equal length lying to 
alternate sides of the centreline of the web and a 
plurality of curvilinear sections each joining the 
closest ends of adjacent rectilinear sections and 

45 crossing the centreline of the web, the centres of 
all the rectilinear sections being substantially equal- 
ly spaced along the length of the universal beam 
by a given distance, and the second cut is a 
discontinuous series of curvilinear sections each 

so joining the closest ends of adjacent rectilinear sec- 
tions and crossing the centreline of the web. 

Desirably, for any given adjacent pair of rec- 
tilinear sections the curvilinear section of the first 
cut and the curvilinear section of the second cut 
joining the closest ends of those rectilinear sec- 
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tions are mirror images one of the other about a 
straight line joining the closest ends of the rectilin- 
ear sections. Each curvilinear section may prefer- 
ably be an arc of a circle or of an ellipse. 

The invention will be described further, by way 
of example, with reference to the accompanying 
drawings, in which: 

Figure 1A is a diagrammatic elevational view 
of a first embodiment of beam formed in accor- 
dance with the invention; 

Figure 1B is a diagrammatic representation 
of the double cutting pattern employed to obtain 
the beam of figure 1; and 

Figures 2A and 2B to 5A and 5B are views 
similar to figures 1A and 1B of other embodiments 
of beam formed in accordance with the invention. 

Referring to figure 1A of the drawings, a cas- 
tellated beam 10 in, accordance with the invention 
has flanges 12 and 14 between which extends a 
web 16. The beam 10 is produced from a universal 
beam (figure 1B) having a depth DS that is two 
thirds of the depth of the beam 10 shown in figure 
1. The web 16 of the universal beam is cut along 
two continuous cutting lines 18, 20, and the ma- 
terial 22, 23 between the cutting lines 18, 20 is 
removed. From figure 1B it will be seen that the 
first cut 18 (shown in solid line) comprises a plural- 
ity of rectilinear sections 24 with substantially equal 
length, all lying to one side of the centre line of the 
web, and a plurality of similar semicircular sections 
25 each joining the closest ends of two adjacent 
rectilinear sections 24. The centres of all the rec- 
tilinear sections 24 are substantially equally spaced 
along the length of the beam. The second cut 20 
(shown in broken line) is a mirror image of the first 
cut 18 with respect to the centre line of the beam, 
but is displaced longitudinally from the first cut by 
a distance equal to half the distance between cen- 
tres of adjacent rectilinear sections. The second cut 
thus defines rectilinear sections 26 joined by semi- 
circular sections 27. 

After the two cuts have been formed the two 
halves of the beam are separated and one is 
moved longitudinally relative to the other in order 
to juxtapose the rectilinear sections 24, 26. These 
sections are then welded together at 28 to produce 
the beam 10 illustrated in figure 1 A. 

In the embodiment illustrated, the finished 
beam 10 is 1.5 times the depth DS of the original 
universal beam. The centres of the circular cut out 
portions are 1.25 DS apart and the gap between 
the circular cut out portions 28 and each respective 
flange 12, 14 is 0.25 DS. The diameter of each cut 
out portion is DS. It will be seen that the minimum 
web thickness, at the point where the cut out is 
most closely adjacent to its respective flange 12, 
14, is 0.25 DS. This is the same residual web 


thickness as with a standard hexagonal castellated 
beam. However, owing to the circular shapes of the 
cut outs, the thickness increases from both sides of 
the minimum thickness point whereas with the 

5 standard castellated beam the minimum thickness 
persists for the length equal to one side of the 
hexagonal cut out. Tests have shown that the struc- 
tural performance of a beam as shown in figure 1A 
is similar to that of a standard hexagonal cas- 

10 tellated beam formed from an identical universal 
beam. It will be particularly noted that the circular 
castellated beam of the invention will be lighter in 
weight than the conventional hexagonal castellated 
beam, due to the removal of the material 22, 23. 

75 The dimensions illustrated above have been 
chosen since they are similar to those most com- 
monly employed with hexagonal castellated beams. 
However, it will be appreciated that other dimen- 
sions could equally well be chosen. 

20 Other shapes, e.g. ellipses, ovals, and the like 
may be made by suitable modifications to the 
cutting lines 18 and 20. Figures 2A and 3A show 
examples of such beams 32 and 34 respectively: 
Figure 2B shows the cutting lines 36 (shown solid) 

25 and 38 (shown broken) needed for that formation of 
the beam of figure 2A, and figure 3B shows the 
cutting lines 40 (shown solid) and 42 (shown 
broken) needed for the formation of the beam of 
figure 3A. 

30 It is also possible to produce 'hybrid 1 shapes, 
e.g. where the two cutting lines coincide for parts 
of their paths. In such cases the first cutting line 
can be regarded as a continuous line and the 
second cutting line as a discontinuous line. One 

35 example is shown in figures 4A and 4B. Thus, with 
reference to figure 4B the first cut 44 (shown solid) 
comprises a plurality of rectilinear sections 46, 48 
of substantially equal length lying to alternate sides 
of the centre line of the web, and a plurality of 

40 curvilinear sections 50, 52 each joining the closest 
ends of two adjacent rectilinear sections. The cen- 
tres of all the rectilinear sections are again substan- 
tially equally spaced along the length of the beam. 
The second cut is a discontinuous series of cur- 

45 vilinear sections 54, 56, each joining the closest 
ends of two adjacent rectilinear sections and cross- 
ing the centre line of the web. Each of the sections 
50, 52, 54, 56 is an arc of a circle and the arcs that 
extend between any given adjacent pair of rectilin- 

50 ear sections are mirror images one of the other 
about a straight tine joining the ends of those 
rectilinear sections. Thus, arcs 50 and 54 are mir- 
ror images, and arcs 52, 56 are mirror images. 
After forming the cuts the two beam halves are 

55 separated and moved longitudinally one relative to 
the other until the rectilinear sections of the two 
halves are juxtaposed. The beams are then welded 
together in the regions at juxtaposition, as before. 
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In this case the openings are in the form of circles 
having flatenned top and bottom regions as shown 
in figure 4A. 

Figures 5A and 5B show an embodiment of 
tapered castellated beam according to the inven- 
tion, effected by making the cuts long paths that 
are symmetrical with respect to a line inclined to 
the centreline of the web of the universal beam. 
After the cuts have been completed one half of the 
cut beam is turned end for end with respect to the 
other half, and is also moved longitudinally relative 
to the other half in order to juxtapose the rectilinear 
sections. These are then welded together to pro- 
duce the tapered beam shown in figure 5A. 

It will appreciated that other asymmetrical 
forms of beam may be manufactured, for example 
beams with openings that are symmetrical along a 
line that extends parallel to, but offset from, the 
centreline of the finished castellated beam. Simi- 
larly, it will be appreciated that the openings them- 
selves need not be symmetrical and that large 
varieties of shapes can be produced by appropriate 
choice of cutting lines. 

The invention thus provides a simple method 
of producing castellated beams having shapes oth- 
er than the standard hexagonal shape currently 
employed. 


Claims 

1 . A method of producing a castellated beam, 
comprising the steps of taking a universal beam, 
making a first continuous cut along the web there- 
of, making a second cut along the web on a path 
differing from the path of the first cut, the cuts 
being such as to define rectilinear sections lying on 
alternate sides of the centreline of the web and at 
least partly curvilinear sections joining the closest 
ends of adjacent rectilinear sections, separating the 
cut halves of the beam, and welding the cut halves 
together in regions formed by juxtaposition of rec- 
tilinear sections of the two halves. 

2. A method according to claim 1 in which the 
second cut is continuous. 

3. A method according to claim 2 in which the 
first cut comprises a plurality of rectilinear sections 
of substantially equal length lying to one side of 
the centreline of the web and a plurality of similar 
curvilinear sections each joining the closest ends of 
adjacent rectilinear sections and twice crossing the 
centreline of the web, the centres of all the rectilin- 
ear sections being equally spaced along the length 
of the universal beam by a given distance, and the 
second cut is a mirror image of the first cut with 
respect to the centreline of the beam but displaced 
longitudinally from the first cut by a distance equal 
to half the given distance. 


4. A method according to claim 3 in which 
each curvilinear section is a semicircle. 

5. A method according to claim 3 in which 
each curvilinear section is a semi-ellipse. 

5 6. A method according to claim 2 in which the 
second cut is discontinuous. 

7. A method according to claim 6 in which the 
first cut comprises a plurality of rectilinear sections 
of substantially equal length lying to alternate sides 

10 of the centreline of the web and a plurality of 
curvilinear sections each joining the closest ends of 
adjacent rectilinear sections and crossing the cen- 
treline of the web, the centres of all the rectilinear 
sections being substantially equally spaced along 

75 the length of the universal beam by a given dis- 
tance, and the second cut is a discontinuous series 
of curvilinear sections each joining the closest ends 
of adjacent rectilinear sections and crossing the 
centreline of the web. 

20 8. A method according to claim 7 in which for 
any given adjacent pair of rectilinear sections the 
curvilinear section of the first cut and the curvilin- 
ear section of the second cut joining those rectilin- 
ear sections are mirror images one of the other 

25 about a straight line joining the ends of the rectilin- 
ear sections* 

9. A method according to claim 7 or claim 8 in 
which each curvilinear section is an arc of a circle. 

10. A method according to claim 7 or claim 8 
30 in which each curvilinear section is an arc of an 

ellipse. 

11. A method according to any one of the 
preceding claims in which the rectilinear sections 
are all of substantially equal length, and the centres 

35 of all the rectilinear sections are substantially 
equally spaced along the length of the universal 
beam. 

12. A method according to any one of the 
preceding claims in which the rectilinear sections 

40 are all parallel to the longitudinal centreline of the 
web. 

13. A method according to any one of claims 1 
to 11 in which the rectilinear sections are inclined 
at equal angles to the longitudinal centreline of the 

45 web, and one cut half of the universal beam is 
turned end for end before juxtapositioning and 
welding the rectilinear sections. 

14. A method of producing a castellated beam 
substantially as herein described with reference to 

so figures 1A and 1B, or 2A and 2B, or 3A and 3B, or 
4A and 4B, or 5A and 5B of the accompanying 
drawings. 

15. A castellated beam produced by a method 
according to any one of the preceding claims. 

55 
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